BERA R EE T - 15
F‘-J%jZEI BAE LS EARERIR o
EE, AR (FLAT) ~ 7K ﬂ:ﬂ)?*ﬁwL

,.HE% TRl RBERE TEARER
%&E’tﬂJ ( Critical Infrastructure, Cl) - Z4L:&
e —BRRANKENA R EMPE - A&
BRERBEKEFLALD  HERARY
BUSE /ORI TR TR R R RS
BRREATMEMLKERR  HERE
I SRS = e

O BfhE MREZABRLZEZBRITRRE « PREZABHILBREHIRSIRTSATHIR

=

1]

I

NBFERHEREE  MFERIEE
BUHtK  WEME RS EET - RER
B =B R E (EM-DAT) #ist @ 20234
Eﬁ%.\\&%nwﬂ%# 35 582,151 ABE

KT, 39 AZRERE KBk
%1 598EETT - | EEERFEBCSHE

1 EM-DAT BR{S E R B 7% 2025 -1 248 -

No.57 MAY 2025 27



2

System
perfermance
or quality

28

RAGEARME » HAR/NRRE SRR -
Al T R B 2R 50 S0 s Bk B B E R SR M8
= HREXE BREBLBERRETE
SEHGE o

ISR EZHRRE

ﬂﬂﬂ-@%ﬁtﬁi%ﬁ %E&,,\E%
A **‘“Bﬂzﬁ EREN ' 5L
ﬁﬂﬂﬁﬁ;@%ﬁaaﬂ Ié/\ﬂ,%f‘a?%ﬁﬁﬁéﬁ :
Nelson and Sterling (2012 ) HFEERHES
B8 SR E T e = B M R A W BE R R T Y
B (B1) - ° Raymond and PriscillafE
2013&%535&)]& X IR BERMES
R

1. AREZEBFTENBRYMEFRAKZ
7B

2. A{LBEIRMIEE BRI A | o
3 RIREBUESIRRIRE(CHIBEER B

RIE

3
| Event A
Pre-event “‘normal’
/_ performance

B - less resilient system

C - loss of resiliency
(system failure)

Cc

A - highly resilient system

(may nol fully recover)

A

Time

Bl AL E A A
ERIZE © Nelson and Sterling, 2012A

BREMSIEHE N K ERREEEESENE
F4% o Photo Credit: shutterstock

4. REBAXREFZMHER MK AREDAVE
H o

5. REIBAKNFEFMHH AR ENL L IE S AR
MRREEENTEES

I}-Lvl

YN

IR ESE R R A
Bﬁibu °

NFEZHFRIE

A. Ji, R. He, W. Chen, and L. Zhang#fr
R ET2001F 220225 E 8V T 87 7= 22 1l A
:FU ’ jtll\Cl/I:\lT’l' %jﬁiﬁ ’ ?éiﬁﬁ—'_ﬁz

it

2 KERHRHIL . T0BRAKNELE, - BRZEMREE (41
HERRN 5 8% ©RF) E’J%; SHHEAE DT © hitps://
dent.ncdr.nat.gov. tw/medla/20084/2023 %E5%A4%AI%ET %84%B6%ET %8
1%BD%E5%AE%B3%E7%B4%80%E5%AF%A6-%E7%B6%B2%EI%AN%8
1%E5%AE%IA%ET%A8%BF_0521_%E4%BA%8B%E4%BB%B6%E7%B0%
BF.pdf

3 Nelson P. and Sterling R. 2012. Sustainability and Resilience of Underground
Urban Infrastructure: New Approaches to Metrics and Formalism. GeoCongress
2012: pp. 3199-3208.

4 Raymond S. & Priscilla N., 2013. City Resiliency and Underground Space Use,
Advances in Underground Space Development, The Society for Rock Mechanics
& Engineering Geology (Singapore), Published by Research Publishing, 43-55.

5 BRAKEXIARBHBRER  BIRARTEIURSRRGT £
KEBHRAEM  EERAMEEREME (system performance
or quality) RIERA LR (HAEFRFED60%HIRISHEAS) @ (BERE
HERPREY  HRAAVERBEAEAULULKERERESR
57 DU R AR R R e e R S A B T Ee Sk I AR S THEE
FHARBSIERANH - ELEBIZIRFGRERBREMNELR (BRE
KRBN%RBEHES) - BL—BRREANERIPREE » WA
BRASKUEEZRIERE  HRCHARENFERFET 8
S EXBRBERAMEERIERELEE (ZEIEZE15%LU TR
BHEE)  RERERBBEBAERARERERE  RHETE
B IREAES  BERAR  UEZRREABESER -



Z it e

warter distribution systems  “"ORY

genetic algorithms

distribution-systems =T water distribution networks

Now re]Iabmty network resilience
Ioad mgdeling operations

Zenegatio # 2 graph theory
ran 4

5 S . ~ identificaton
micrggrids optimization design
glectrigijiehicles S robustness
o natural-gas risk-assessment
straigy
enhance
.«;romge #5

.
e powergystems
robust optimization », networks

model
‘ 2

air rransport
time

+ resilience *1

vuinerability A

wulnerability assessment
accessibility

Gk SN gRIET erability analysis
Energy i W i

security : - restoration
"y power #4 monte carlo simulaton failure
intemet Iw‘

network design dis + s
s & critical anuctures

climatetransport «
machingearning P
climat@ghange s disrugrions infrastructure interdependencies

. Simulation seismic resilience

adaptation
healthcare

" disaster resilience
disaster

— hasrds  communiy resiience

2019.0 2019.5 20200 20005 2010

Fig. 4. Average years of the occurrence of keywords for publications under the topic of “CI resili with I ional method:

B2 BERLEAIIMEEE LR EREEE
BEHRIZIR ¢ A Ji, R He, W. Chen, and L. Zhang, 2024

FEENBEREWREEAMIMITIEE 1. B2 Hosseini fzBarker (2016) E& &)

IKFPHER &8 (resilience) ~ M5 E Mk —EERN —ERXRBEEER

(Vulnerability ) ~ &{E{t (optimization) - SSEERG R H RIS I B 4REEAY e

BAHZERE (model) -~ RAARE (system (ability) 4

simulation) ~ AISEE (reliability) ~ R&E

5 (impact) - A4S (network analysis) 2. B335 Allenby & Fink (2000) &2 "EIM

% (H2) -*RRshatfuogex 0 AATEIRMECERSI)

TURIEAR WA EEMITEE BEAE I EE N ARIEM AR N EER
{ERYBESD ° 4

S EERE 3. S Pregenzer (2011) 3% THINE, A ¢
B R B SR AT TR

Fr:hl,\ 4 \/T\
BE EME (BERD) S 2BRX e -

B S EBRUBEREREIRKZ EEN
T

6 A. Ji, R. He, W. Chen, and L. Zhang. 2024, Computational methodologies for
critical infrastructure resilience modeling: A review, Advanced Engineering
Informatics, vol. 62, p. 102663, 2024, doi: 10.1016/j.aei.2024.102663.

No57 MAY 2025 29



|| SRea

Ilnx!

E

MR

4. Haimes (2009) B2&EESE ")t & ¢ EREBEH DL EBEIEN
" RREEARZRICFRABERARRER FEMRERNH  BRERERERM
BIELINEEERE - SEAERRER 3
HLERMERIBES ° | \ \ \
1. TEME, 2ERE  ECRAREHZAR

5. 'EAREMR L2 EERM L (Critical
Infrastructure Security Partnership) (2006 )
o T EE M disaster resilience ; * E
= TR A 0 TRHLIESUIRE - a0
RESEANMZBRRCBEESH I

BEMBEESFAERAE - HEMER
Bomm 7 BR EEE (SEE) 28
REFIR"

TEESTREDMERR ST L - H R B AR R 1%

AERFEES Lk 7
AR ERERERBE B ARE HERFERSH

RHEEFBAR/NIRESD - | 3. B E—EARELHEMENES © &

e S T 7
6. Vugrin (2010) ZEEAIEEIMR BB RRE |

"RERETY —ERFERBIRSEMN (X
—ZRIEH) > BEHARILEHF (X
ZEEMH) K - RENENER R
BROBDREERVRED - BURAMRBER BE

N

EHEFERIAEE - MEERE

BIRE?

ATFERTH LIRSS - 2 BEEA0{ATA)

o KB 2 A M B K S TS B A S 2 "#1%,  (Kontokosta and Malik, 2018) -
HIEES o | ZBARENECIER  B2EMERED
gMe: THHESKLE

FrE#ANAS (B8E
TNEERIERPT ~ & ~ £flr
F)  EAHEBERRT
SRR IKEFTFEThEE ~ &
2L ~ DIRIREREIR R
M ERIRHI KRB E
FERESD 4 (Meerow et al.,
2016; Simone et al., 2021) -

N{ AR O] 18 E R IN AL » B ED
ThEMHEREEEZRZ— © Photo Credit:
shutterstock




21t 2

B REASREEER A E o
BMEMENEREER @ 1 ERZERRE
MENEREE A - 201S0 3712032t —EHE

LR ﬁHTJ‘A?ﬁT%%BHSR.E’I‘HDEEE%u%
BFEES mgﬁﬁwﬁﬁ\%uiﬁiﬁz%&
FRER iﬁ 2 BETEEEANT 1L
/. 2.?}5Zﬁ ; 3.BER 5 4.3REE 5 5B ISO 37120
6OEBTEfE = 5 TR 5 8BEEFT > 9.%
2 ; 10.E8EY 1. BEEAH ; 128
B 13.80HAR 2 5 14.BKERIE 5 15.K
B4 16 KBS ; 17 XL EL R4 ;
18 A REERA MM © AR08 - T

ISO 37120 ZEIFREEABRANEEH I KEELE
RAESEBENTEEFEIZ - Photo Credit: hitps:/blogs.gwu.
edu/arcticpire/project-publications/data/

9TE = BB A 00 LLL L 0 HHRRERER
IIBEE  KEBRBNETARAS - BfEEE
SRR ONERCE gk 08 S R B B4R AR A M A

7201510328 H & 6 - ﬂﬁﬁ’\\2016fﬁ4ﬁ20 Rk B E N O TR ST - (R
EILMOME:’fﬂL BEARE ' 1255 REFBREERSHRAEEREN ;5 5

FHFRFER ° MERINSHE  BHEES LB EE
. BRI ESHE =18 A RNZIEEER

7 https://www.dataforcities.org/ ,| = }'B , @Z% ;zu Mendonca X %}K HX,ZL_ _§
8 Z=dbmhEAERRER T 1S0 37120 FE4Z - https://dbas.gov.taipei/News.aspx? e _ .
n=7619436D0B252E0F &sms=2EE5CD8F7D427D73 AAIBERR - EREHHBREEMRAZE

9 D. Mendonca, and W. A. Wallace, Impacts of the 2001 World Trade Center .
Attack on New York City Critical Infrastructures, Journal of Infrastructure 7Fﬁﬁ‘=ﬁ Zﬁ%ﬁ'bjj_ﬁ ’ %ﬂj@ EE fﬁjﬁﬁ% E’@ﬁ@%
Systems, ASCE, Vol.12 Issue4, P260-270, 2006

R AR5 R BT ~ SR AR KB PR RIHR
3

EERBK A RERFER » BIES
SHTH=HENESR - TMEEHSR
= §Z;@$EDE ’ %%F%Z%%Bﬁaﬁnﬁzagﬁ
% o

1. RO EENSE=ERER BRI
IRZERAR 7

‘ RS IR 2 AR KB EE A o Photo Credit: shutterstock

No.57 MAY 2025 31



ZEERe B | [~

2. W BIRERRITIS « FAOERE
R ?

|

3 WNELEXEBMBERERKRE  EPE
T EREEMRENE ?

FERBERREETEAH M EX
K BEFAMBERRE  AREFEZEHT
(758B) EATEHEEL MR FEE - 5
T BN e A B E A L (Social

infrastructure and community connectivity ) , " 2%
=peEsaE . (Contingency capacity ) |

TERIZARE ,  (Economic strength) |, "IRIE
64, (Environmental conditions ) ZEP0{E
ZE Mt ED  WEEERADERE
BEAOD « BEREHIWASLEGTA
RBEFT AN AEERT  fFREIRE™
FMiEEBERT - TR - FEE
MEMNEREMERE - AORE  @x%

[~ #xTmr s

Ar:’:%)i

A

65k b X & AT MoT~ # AT

DRI T 2% E AT 1 TRARZ A AT

NN ]’_ﬁ.?{ik g

AR TR
A BfE & M
gpﬂ;ﬁz'ris%{é‘ RIS
5 AZ

?5]/%1#*#‘;’/\” — fj\ylf#%_‘»%?ctt

RE#FRICF LR

Hert g || Fael
Eﬂi‘g/{lﬁ ﬁﬁt:ﬁ-'%'] ”ﬁ“f-ﬁ—t || /ﬂ’ ENE|

T BT

Timk 2w A fedt

g5 4 -

F R Ap i r 2

% 4 M| PREER]

(B FOF EREBR

pus
[N

&BEY
[ B AT (R
ERAOR | (FEER
ERIOR © (EEE ey

BOKRRERA
jan

FREEF R R

AZ1E 30& 11 &

RSP




—EAEREENDOBNENEEREBRIER » E5EHUTE - BERAAEBNBE DN » TRIBRE SIEAEZR
RUREIRE]14 © Photo Credit: shutterstock

EBEE  BEEBEERASN  EHH
EREN  bXBTHF - EPAERERE
IRASAT98% N E M B ERIBERLT » &
LABNHEREEHAMHIMNESR -

EJREREEMENIEL
EE

JasiinasE B ETRERA M MENE
CEF > BRBEATGaERBRFERTE
HIBEIRILIE - AR A BEIR AR AR 2] 14 2 A
BE - IRE—EE2EMEIIRERESR
AR RAS GRS EEER - "6
BMHAR « BB NEEBRRRAZ
REER  TERERAMEAELMERE
% e e B A RE T 48 hsE s A e BB
MADEERAER SRBEBELEERS
UH - EEREGPTEFLERS -

KBS S BB R AT R E)
MRS - BEIERE (REMBEIRE
BAME)  HEOARENEEK
B LEBRBEAENERS S &2
EMuthukumaranz8 % * EFRNBERRAIE
WiH B4 RS ZE T8 SECEHMEL
X IBIEERAL2ME - WiRE— @R
ERERNIPBNENERERIER &
AT - EERARABRRMAE S
7 ATAIBE BB ARSI 5
maal BE IR E R ERIMESS RIS - WEkE
BEMNDHMNES  TREEMEERD B
REg > BAHBEMES @ EEELZERAN

10 Jasitinas, J., Lund, P. D., & Mikkola, J. (2021). Energy system resilience - A
review. Renewable and Sustainable Energy Reviews, 150, 111476. https://doi.
0rg/10.1016/j.rser.2021.111476

11 Muthukumaran, G., Passos, M. V., Gong, J., Xylia, M., & Barquet, K. (2024).
Decentralized solutions for island states: Enhancing energy resilience through
renewable technologies. Energy Strategy Reviews, 54, 101439.

No.57 MAY 2025 33



2

F.'/

RRKBMESRRBEEE TR
Rix °

i o B A2 B

HMHEtEE2AESEEERHE 2
KEERARFRBEITIIRCK[EIE - &
HE—SRETREERNNTERTEERE
M ERBHEERNERLERNEE
REERCKEIER XA (Paula, 2004) ©
el " EARBERERKEHETS
(NIPP) ZRERE » ERFEEPRE
S S BUN ~ REAERFIEZE - AR
R EEFRRETSERRIZESE

=

=
=

=

BAFUKEVESTHEERE - DR L ES T RN E A AE
7 REHEIMEEKXEEEBHENEE SR ° Photo
Credit: shutterstock

12 Paula, S. 2004. Regional public-private partnerships - Addressing Critical
Infrastructure Interdependencies and Homeland Security Preparedness,
Presentation at the 2004 PNWER Annual Summit, Victoria BC. July 14.

13 Huang C. N. et al., 2013. A method for exploring the interdependencies and
importance of critical infrastructures, Knowl. Based Syst. (2013), http://dx.doi.
0rg/10.1016/j.knosys.2013.10.010

B ERAE  FHE  DITREK ~ BT
EHIUARE RS » MEAN B AT
HiEReEREER - RZ—EREL
BESEB 27710 - seREERI AT
BURE > ZBEIBUFEE - ATLURBEE
# - MEAORM - RARMEG ~ KRR
SREN  EHERBEERL KB E 5
FIERT  HEEES R RCERENNE -

HWmAODBEET » ZFZEEE
FHEHEMERTNEERER - MEEX
MERIIAOZE LKA ETHEMENE
REE  HRZEENRHBAOTHEER
RKER - BEARSMmSENMEEMEEFR
) ( Cutter et al. 2008a; 2008b; 2010; 2014 ) o
RNEHRIHE » R EEAZRDZEREE
mBEZ AR - BRSO AOKB/NE
I AR — BB RIS -~ &8
MK EINREME - W bE N - 1t
R EMeEFEEE2003FE128 88 (FHITE
BEERIEY  RERBUEBE IR AR REE
LBETEIZRM

KREMEFEREEET  BYD
Mg EBMEHBAECEHREREK
EREREEN » REERHEIMENEERTE
2 —RME  EYEEHERTS &
MEIMARIE ; R @ BYEBERRE
#HHE AR A IEMESZA (Huang et al.,
2013) - P R EFRBEBEMERLHEL
WA WEAFUKBIEEHEERS] - 5&
{EES RN ETUKBEN - DI BBEE T E]
MRFFES  BFYERETE  3E
BREBENR » I TAABESR o @



	114.MJB5_清流No57_X27-X34-韌性之網

